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WHAT IS CLAIMED IS: 
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"A^etiiod-fbr-measuringTIie amount wliicfiTan optecrto oe measured nas moved in" 
plane and back-and-forth using a granular speck pattern generated by a reflecting laser beam in 
non-contact fashion comprising steps of: 

irradiating an object to be measured with a laser beam; 
optically and directly picking up the granular speck pattern generated tjy'the reflecting 
laser beam as an index; 

calculating the amount of movement on the basis of movement of the granular speck 
pattern with respect to said index; and 

displaying a result of the calculation as a numerical y value of the measured amount of 
movement. 



2. An apparatus for measuring the amount* which an object to be measured has moved in a 

sneck pattern g 



pattern generated by a reflecting laser beam, 



plane and back and forth using a granular sf 
said apparatus comprising: 

a laser projector to generate a y granulaf speck pattern corresponding to a rough surface 
of an object to be measured; 



ilar speck pat 



a line sensor to directiy^pick up said granular speck pattern as an index; 
an A/D converter coupled to said line sensor to convert an analog signal supplied from 
said line sensor to a digital signal; 

a processing/unit coupled to the A/D converter to calculate the amount of movement of 
said object on the basis of movement of the granular speck in said pattern with respect to a 
pixel interval of said granular speck pattern picked up by said line sensor and represented by 
said kip converted signal; and 

a display coupled to said processing unit to display the amount of movement calculated 
rocessing unit. 



3. The apparatus as defined in clair 
front of said line sensor. 



and further including a light shield position in 
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4. 



The apparatus as defined in claim 3 wherein said line sensor comprises a tube. 



5. The apparatus as defined in claim 4 wherein said tube is cylindrical. 



frr"" An apparatus for me^^rin^the-amo^nUwhicii^n object to be measured has moved in a 
plane and back and forth using a granular speck pattern generated by a reflecting laser beam, 
said apparatus comprising: 

a laser projector for generating a granular speck pattern corresponding to the surfaje€ of 
an object to be measured; 

a line sensor positioned to detect said granular speck pattern as an index; 

an electrical circuit coupled to said line sensor for calculating the amount of movement 
of said object on the basis of movement of the granular speck in said pattern with respect to a 
pixel interval of said granular speck pattern picked up by said line/sensor and displaying the 
amount of movement calculated by said processing unit. 



7. A method for measuring the amount which a 
detecting a granular speck pattern reflected 
irradiating an object to be measured 
detecting a granular speck pattern 



"object to be measured has moved by 



i ^laser beam comprising steps of: 




reflecting laser beam as an index; 



calculating the amount of movement on the basis of movement of the granular speck 
pattern with respect to said index^and 

displaying a result of the calculation as a numerical value of the measured amount of 



movement. 



8. An apparatus' for measuring the amount which an object to be measured has moved 
using a granulap'speck pattern generated by a reflecting laser beam, said apparatus comprising: 

a laser source for generating a granular speck pattern corresponding to a rough surface 
of an object to be measured; 

l^ine sensorjposjtioned'lodetect said granular speck pattern as an index; 
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a processing unit coupled to said"Tp^seiisorto-eato of movement of 

said object on the basis of movement oy a gfenujar^speelrin said granular speck pattern with 
respect to a pixel interval of said'granu^^pec^atterfTdetected bysaidjingb, sensor; and 

a disr^^couplej^o^aid^rocessing unit to display the amount of movement calculated 
10 by said processing unit. 



The apparatuses defined in claim 8 and further including a light shield position in 
front of said line/Sensor. 



10. The apparatus as defined in claim 9 wherein said line sensor comprises a tube. 
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11. The apparatus as defined in claim 10 wherein said tube is cylindrical. 

12. The apparatus as defined in claim 8 and further including an A/D converter coupled 
to said line sensor to convert an analog signal supplied from said line sensor to a digital signal. 

13r*— -An-appa ratus for measuri ng th_e^moA»rt-wh^ be measurj ediia&^no^ecLin a 

plane and back and forth using a granular speck pattern generated by a reflectingjaserteam, 
said apparatus comprising: 

a collimated light source for generating a granulaf'speck pattern corresponding to the 
surface of an object to be measured; 

a line sensor positioneaLtoiletect said granular speck pattern as an index; and 
an electrical tiretnt coupled to said line sensor for calculating the amount of movement 
of said object^rTthe basis of movement of the granular speck in said pattern with respect to a 
of said granular speck pattern picked up by said line sensor and displaying the 
lenrTaicuiatea-rjy-saidTjnycessing urrit> 




14. The apparatus as defined in claim 13 wherein said collimated light source is a laser. 
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15. The apparatus as defined in claim 14 and further including a light shield position in 
front of said ljne sensor. 

16. The apparatus as defined in claim 15 wherein said line sensor comprises a tube. 

17. The apparatus as defined in claim 16 wherein said tube is cylindrical. 
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